Objective: To outline the characteristics of deep dissecting hematoma (DDH).
W
E RECENTLY PROposed the term "dermatoporosis" to define the various clinical manifestations and complications of chronic cutaneous insufficiency or fragility syndrome. [1] [2] [3] Dermatoporosis is an emerging problem of the aging population; the first clinical manifestations appear at around 60 years of age, and the signs of fully developed disease are seen at ages 70 to 90 years. The clinical presentations of this entity include the morphologic markers of fragility (eg, senile purpura, stellate pseudoscars, and skin atrophy) and functional expression of skin fragility (eg, frequent skin laceration resulting from minor traumas, delayed wound healing, and subcutaneous bleeding) with the formation of deep dissecting hematoma (DDH), potentially leading to large zones of necrosis. 3 We have proposed 4 stages of dermatoporosis 3 : stage 1, the presence of extreme skin thinning, senile purpura, and pseudoscars; stage 2, the presence of some localized skin lacerations in addition to the lesions found in stage 1; stage 3, larger and more numerous skin lacerations with prominent delayed healing; and stage 4, DDH associated with any of the other 3 stages.
Deep dissecting hematoma is an important complication of dermatoporosis. It is caused by the mechanical fragility of the aged skin, occurs predominantly in the lower extremities of elderly patients with dermatoporosis, and results in long and costly hospital stays (see the "Results" section). Herein, we report our experience with 34 patients seen over 7 years and outline the characteristics of this emerging syndrome.
METHODS
A total of 34 patients who had been hospitalized from 1999 through 2006 at the Department of Dermatology of the University Hospital of Geneva (Geneva, Switzerland) were enrolled in this study. The mean (SD) age of the patients was 81.7 (12.6) years (range, 44-102 years). Of the 34 patients analyzed, 29 were female (85.3%) and only 5 were male (14.7%). The female to male ratio was 5:1.
MAGNETIC RESONANCE IMAGING
A diagnostic magnetic resonance image (MRI) scan was performed to evaluate the precise anatomical extent of the lesion. Imaging was performed on an Interna MRI scanner (model 1.5-T; Philips Medical Systems, Best, the Netherlands) equipped with a head coil. Gadolinium diethylenetriamine pentaacetic acid (Gadovist; Schering, Berlin, Germany) enhanced axial T2-weighted sequences (echo time [TE] , 100 milliseconds; repetition time [TR] , 3500 milliseconds) and echo-planar single-shot isotropic diffusionweighted sequences (TE, 64 milliseconds; TR, 2968 milliseconds) were performed. Five-millimeter-thick diffusion sequences were acquired with b values of 0 and 1000 s/mm 2 . On these sequences, the hematoma was clearly depicted as a bright structure expanding between the subcutaneous fat and the muscular fascia.
HISTOLOGIC ANALYSIS
Punch biopsy specimens 4 mm in diameter were fixed in 10% phosphate-buffered formaldehyde, embedded in paraffin, and processed for histologic analysis. Sections were cut at 5 µm, mounted onto slides, and stained with hematoxylin-eosin according to standard procedures.
RESULTS

CLINICAL FEATURES
Most (32) of the patients (94%) had severe dermatoporosis at the time of admission to the hospital. Before the diagnosis and treatment, 4 of the patients (12%) were prescribed systemic steroids or inhalers, and 17 (50%) were prescribed the following anticoagulative medication: 10 patients (29%) were prescribed aspirin; 6 (18%), Sintrom (Novartis Pharma, Basel, Switzerland); and 1 (3%), Plavix (Sanofi/Bristol-Myers Squibb, Geneva, Switzerland).
Two of the patients (6%) had a partial loss of sight. The leg was the affected site in all of the 34 cases (100%). The trauma that led to the DDH took place at the patient's home in 11 patients (32%), in public places in 13 patients (38%), and in unspecified locations in 10 patients (29%). The initial symptoms and clinical presentation in all the patients were pain, tenderness, swelling, and erythema of the leg without any systemic fever (Figure 1 ). Skin necrosis developed as a late manifestation.
Before referral to the hospital, a diagnosis of erysipelas was made in 14 patients, and 8 of these were treated with antibiotics. Initially, no definite diagnosis could be made for 20 patients. The mean (SD) delay before hospital referral was 16.4 (13.9) days (range, 2-51 days).
DIAGNOSIS
The diagnosis of DDH may be quite difficult to make in the initial stages owing to its misleading clinical appearance characterized by erythema, edema, and tenderness, which suggests an infection. 4 Radiologic examination may be of help to exclude DDH in these cases. In well-developed lesions, an MRI scan of the affected zone shows that the hematoma is located between the subcutaneous fat and the muscle (Figure 2) .
Histopathologic analysis of a biopsy specimen from the lesion confirms the subcutaneous localization of the hematoma and the presence of degenerative changes in the dermal and subcutaneous vessels (Figure 3 ). Because the hematoma is located beneath the subcutaneous fat, a deep biopsy is needed to obtain a correct diagnosis.
TREATMENT
Deep incision or surgical debridement was performed in all the patients who were admitted to the hospital. Direct closure of the incision was possible in 6 of the cases (18%); split-thickness skin grafting was applied to 17 patients (50%); and conservative treatment, including vacuum-assisted closure therapy, was the treatment of choice in 7 patients (21%). No follow-up could be made for 4 patients (12%) who were transferred to another hospital.
Almost half of the patients had other health conditions that delayed the healing process. Diabetes mellitus accounted for 1 of these conditions in 6 patients (18%), chronic venous insufficiency in 4 patients (12%), arterial insufficiency in 4 (12%), and polyneuropathy of the legs in 2 (6%); no delayed healing factors were observed in 18 patients (53%). Five of the patients (15%) even had 2 delayed healing factors involved. The number of patients with only 1 factor was 11 (32%). The mean hospital stay was 24 days (range, 2-62 days). The mean cost per patient was 40 000 Swiss francs ($32 200) (range, 3200-96 000 Swiss francs [$2500-$77 300]).
COMMENT
Deep dissecting hematoma is a poorly known but severe complication of dermatoporosis. It can be seen in a nonnegligible proportion of elderly patients with extreme skin atrophy. In DDH, minimal traumas are thought to cause massive bleeding into a virtual space between the subcutaneous fat and muscle fascia. The fragile vessels showing age-related degenerative changes that are situated very close to the skin surface owing to extreme skin atrophy are most likely susceptible to easy bleeding, and diffusion of blood under the subcutaneous fat results in DDH. Initially, the traumatized zone is erythematous, swollen, and hot, and, despite the absence of local or generalized symptoms of infection, frequently patients are diagnosed as having erysipelas, and most are treated with antibiotics. 4 Later, resulting hematomas form large, tender, and ecchymotic lesions (Figure 1) . Incision of the lesion at this stage allows the elimination of coagulated blood from the cavity (Figure 4) . If this is not performed, the hematoma progressively occupies more space and cuts off the blood supply to the skin, causing ischemia that ultimately leads to necrosis ( Figure 5) . In this case, surgical evacuation of the hematoma and the necrotic tissue should immediately be performed to avoid extensive skin damage. Large and deep excisions descending to the muscular level and resulting in important tissue loss may be necessary. Vacuumassisted closure and/or autologous thin skin grafts may be used to obtain reepithelization of these large defective skin surfaces. 5 Deep dissecting hematoma occurs mainly in advanced stages of dermatoporosis; however, according to the degree of the trauma, it can be seen at any stage. Yet, DDH of the skin usually is not readily diagnosed. Often, the patient is initially diagnosed as having erysipelas, and antibiotic treatment is started without any successful results. Although in rare cases attempts to drain the hematoma are made, incisions are not deep enough, and it is only when necrosis of the skin occurs that the patient is referred to the hospital.
Early diagnosis and treatment is of paramount importance for the prognosis of patients with DDH, as well as the effect that the cost of treatment will have on the health care system. The sooner the diagnosis is made and the hematoma is evacuated, the less likely that the patient will experience a large skin injury. In a case that is diagnosed early, usually a simple but deep incision to evacuate the blood clot and closure by direct suture is sufficient.
The awareness of physicians, especially general practitioners, who are the first point of contact with the patients, should be enhanced regarding DDH. When a physician encounters a patient with a red, hot, and swollen leg, DDH should always be considered as differential diagnosis. The presence of cutaneous markers of dermatoporosis, as well as risk factors (ie, old age, history of recent trauma, lengthy steroid treatment, anticoagulation therapy, visual impairment), should also be explored. 6 For elderly patients who are prescribed steroids and anticoagulative medication and/or have additional health problems (ie, diabetes mellitus, venous and arterial insufficiency, polyneuropathy) that will delay the healing process, the quality of life for the patient will be poorer, whereas the cost of treatment will increase. In addition to prompt diagnosis and treatment, therefore, the importance of implementing preventive measures needs to be emphasized.
Although its pathogenesis is not known, DDH has some characteristics similar to those of aortic dissection. A classic aortic dissection begins with a laceration of the aortic intima and inner layer of the aortic media, forming an entrance tear that allows entering blood to split the aortic media. 7 The splitting of the media is responsible for formation of a double-channel aorta, with an aortic dissection flap dividing the aortic lumen into true and false lumens. Blood under pressure dissects media longitudinally, and the double-channel aorta is formed with blood filling both true and false lumens. 8 The histologic changes that occur in the media of a normal aorta include (1) cystic medial necrosis, defined as pooling of mucoid material; (2) degeneration of elastic fibers, including fragmentation, elastolysis, and reticulation; (3) zonal fibrosis, defined as an increase in collagen at the expense of smooth muscle cells; and (4) medionecrosis, defined as areas with apparent loss of nuclei. The changes show a striking correlation with age and may represent the normal aging process for the aorta. The pathologic balance between elastin fragmentation and fibrosis is an important consideration when evaluating the pathogenesis of dissecting aneurysm. 9 We suggest that the extreme atrophy of epidermis and dermis that occurs in dermatoporosis causes the subcutaneous vessels to come into close contact with the surface. Owing to the decreased viscoelastic properties of skin in dermatoporosis, 3 these vessels most likely are no longer supported by dermal collagen and hyaluronate. A minor traumatic event to this zone results in the easy rupture of these vessels, showing age-related degenerative changes that are similar to those described for the aorta and that increase their fragility. The hemorrhage occurs between the subcutaneous fat and muscle fascia, and, as in aortic dissection, blood under pressure dissects the virtual space between the skin and the muscle ( Figure 6 ). As preventive measures, skin-protective clothing should be made available to the patient, and we recommend a tibia protector, possibly incorporated into stockings that are cosmetically acceptable. To avoid a possible trauma, a safe environment should be provided in the patient's home, paying special attention to furniture with sharp corners. Public transportation officials should also be informed about this health problem, and necessary measures should be taken so that older passengers can travel safely.
New insights into dermatoporosis, including the absence of CD44 and hyaluronate in aging skin, allows us to understand the process of cutaneous atrophy. 10 Prospective trials of any preventive intervention should be conducted, and DDH should be included in secondary end points. By increasing the awareness of the physician and the patient, and by early implementation of the necessary preventive measures, we hope that this painful and costly health problem will decline in number of cases and in severity. 
